Often the household environmental factors are combined with the household assets in explaining the economic differentials in population and health parameters of developing countries. Though the utility of wealth index (that combines household environment with assets) in explaining health and health care utilization is established, its utility as a proxy of economic measures is contested. In this paper we attempted to differentiate the role of household environmental factors and the household assets in explaining the infant mortality (IMR) and the under-five mortality (U5MR) in India. We hypothesize that there are no significant differences in IMR and U5MR among those households residing in poor household environmental condition and those who are poor in asset in India. We have used the data from the National Family Health Survey (NFHS-3), 2005-06, India, a population based large scale representative survey. Bi-variate analyses, principal component analysis, life-table technique and hazard model are used in the analyses. Two composite indices namely, an asset index based on consumer durables of the households and household environmental deprivation index based on the household environmental factors are constructed. The indices are categorized as poor and non-poor based on the 50% of the median composite score. Result shows that the correlation coefficient of asset index and household environmental deprivation index is weak. Further, there are no significant differences of IMR and U5MR among households living in poor household environment and those are poor in asset cutting across the states. Results of cox-proportional hazard model indicate that the household environmental factors have significant impact on child survival. It calls for improving the household environmental conditions of the household in promoting child survival in India.
Introduction
To improve child survival, measurement by reduction of infant and under-five mortality are two monitoring indicators of the Millennium Development Goals (MDGs). Empirical evidences across the globe suggest that the progresses in these indicators are slow and uneven across and within the countries (Lawn et al., 2006) . Though the millennium declaration aimed to reduce the infant and under-five mortality by two-thirds by 2015 from the base year (1990), many developing countries including India are lagging behind. According to UNICEF (2009) though the progress in under-five mortality (U5MR) has been made in many countries, the global rate of progress is still insufficient to achieve the MDGs. Africa and Asia combined account for 93 per cent of all under-five deaths that occur each year in the developing world and India accounts about one-fifth of global under-five mortality, which is more than any other country (Black et al., 2010) . During 1992-93 and 2005-06 , the infant mortality rate (IMR) in India had declined from 79 to 57 per 1000 live births while the under-five mortality rate had declined from 109 to 74 per 1000 live births (IIPS and Macro International, 2007) . However, the actual rate of progress in reduction of infant and under-five mortality is lower than the required rate of progress for the country (Ram et al., 2008) . The MDG target to reduce the IMR by 27 and U5MR by 41 seems unattainable for the country by 2015 and the global effort in achieving the MDGs is largely contingent on India's success (You et al., 2010) .
The child survival, particularly during infancy is broadly affected by a set of endogenous and exogenous factors. Endogenous factors are mainly biological and arise from genetic causes such as congenital disorders, premature births, birth injuries etc. On the other hand, the exogenous factors are mainly environmental or external factors that cause infections and accidents. It is evident that in developing countries most of the deaths among under-five years are associated with the infectious diseases mainly caused by the poor household environmental conditions (Sastry, 1996; Muhuri, 1996; Ayad et al., 1997; Hoque et al., 1999; Folasade, 2000; Anderson et al., 2002; Mutunga, 2007; Kembo & Ginneken, 2009; Fink et al., 2011; Cheng et al., 2012 ). An estimated 1.87 million children aged below five years in developing countries died in 2004 due to diarrhea (Boschi-Pinto, 2008) . Pruss et al. (2002) estimated that 4% of all deaths (including children) and 5.7% of total disability-adjusted life years can be attributed to water, sanitation, and hygiene. Cheng et al. (2012) found that increase in access to water and sanitation leads to significant decrease in IMR and U5MR. The world health organization (WHO) estimated about 3.5 million deaths and one tenth of global disease burden could be prevented worldwide annually by improving water supply, sanitation, hygiene and management of water resources (Pruss-Ustun et al., 2008) . The use of biomass as cooking fuel results in air dense with particulates and gases which affect the lungs and lives. In developing countries, the indoor air pollution leads to a higher chance of respiratory diseases and causes about 2 million deaths annually to children under-five years of age (WHO, 2007) . It was estimated that the indoor air pollution caused by traditional cooking fuel is responsible for 3.7% of the loss of disability adjusted life years in developing world (WHO, 2007) . However, the deaths due to environmental factors are viewed as relatively preventable and treatable (Pruss-Ustun et al., 2008) .
Often the household environmental factors are combined with the household assets in explaining the economic differentials in population and health parameters of developing countries. Though the utility of asset index (that combines household environment with assets) in explaining health and health care utilization is established, its utility as a proxy of economic measures is contested. Theoretically, the households which are economically stronger are likely to have better household environmental condition. But this may not be always true. We believe that the economic proxies (consumer durables) of the household are necessary but not sufficient condition in promoting child survival. Also, little is known on the association of household environmental conditions and economic conditions of the households at disaggregated level. Moreover, the economic conditions measured by economic proxies (also refereed as household asset) are basic necessities of life and often inherited from parents or relatives.
In this paper we attempted to differentiate the role of household environmental factors and the household assets in explaining the infant mortality (IMR) and the under-five mortality (U5MR) in India. We hypothesize that there are no significant differences in child survival among the households residing in poor household environmental condition and they are proof in asset. This is primarily because 1) a sizeable proportion of population residing in poor household environmental condition such as slums have many of the household assets 2) the variables used in the asset index do not adequately measure the household wealth 3) the child health is very sensitive to the environmental condition of the households, such as water contamination, cooking fuel, sanitary facilities etc. The present study aims to understand the role of household environmental deprivations on child survival in India.
The paper has three specific objectives. The first objective is to examine the association of household environmental deprivations and household asset, the second objective is to estimate the infant and under five mortality rate by household environmental conditions and household asset index, and the third objective is to examine the factors associated with child survival (IMR and under five mortality).
Data and Methods

Data
The unit data from National Family Health Survey (NFHS-3), conducted in 2005-06 is used in the analyses. The NFHS-3 is a nationally representative population based survey that successfully interviewed 109,414 households and 124,385 women. Two sets of questionnaires, namely, the household questionnaire and women questionnaire were used in the survey. The household questionnaire collected information of household environmental conditions such as drinking water, dwelling conditions (material used for wall, floor and roof), electrification, cooking fuel, cooking arrangement, window in the house and ownership of consumer durables. This information is used to construct the household environmental deprivation index and an asset index for the household. The women questionnaire collected information on fertility, contraception, nutrition etc from the selected women. From the birth histories of women, kids file and birth history file are prepared. We have used the births of last five years to estimate the IMR and births of last 10 years to estimate the under-five mortality.
Methods
The Principal Component Analysis (PCA) is used to construct the household environmental deprivation index and an asset index of the households, separately for rural and urban areas. This is because the health estimates differ significantly when separate wealth index for rural and urban areas are used against single wealth index (Mohanty, 2009) . PCA assigns weight to each of the variables in constructing composite index. A positive weight indicates the better economic status and a negative weight indicates relatively lower economic status. In construction of composite indices, the variables are re-coded in a binary form (0 and 1). In construction of asset index for rural areas, ownership of house is not included and for the urban asset index, the ownership of land is not included. The composite indices are categorized into two, namely, the poor and nonpoor. The cut-off point of poor is based on 50% of the median composite score and all other were classified as non-poor.
Bivariate analyses and correlation coefficient are used to understand the association of asset index and the household environmental deprivation index. The alpha test is used to check the reliability of the estimates and Z test is used to test the significance difference in estimates. The life table technique is used to derive the estimates of IMR and U5MR among poor and nonpoor, for both household environmental deprivation index and asset index. The cox-proportional hazard model is used to understand the significant predictor of child survival. The combined estimates are derived from rural and urban estimates and the analyses are carried out for India and major states. The infant mortality rate is estimated from the kid's file that depicts the birth history of the women in five years preceding the survey. The under-five mortality rate is estimated from ten years birth history of women preceding the survey from the birth file. Table 1 describes the mean, standard deviation and factor score of household environmental deprivations, separately for rural and urban India. The distribution of variables on household environmental conditions is skewed, both in rural and urban areas. For example, the distribution of households on drinking water showed that 72% of household in urban India used piped water followed by tube well, dug well and other sources. Similarly, 79% of urban households used flush toilet and 17% didn't had any toilet. About three-fifths of urban households used electricity and biogas as cooking fuel. The standard deviation varies substantially indicating the variability within the urban areas. The factor score of the variables are in expected ways both in rural and urban areas. For example, the factor score of electricity/biogas is .34 and that of biomass is −.33 in urban areas. The alpha value of household environmental deprivation index is .784 in urban and .762 in rural India indicating that the estimates are reliable. Figures 1 and 2 shows the distributions of household environmental deprivation index for urban and rural India respectively. While the distribution of household environmental deprivation score is less skewed in rural areas, it is more skewed in urban areas. Table 2 describes the mean, standard deviation and factor score of asset index separately for urban and rural India. It may be mentioned that the variables used in the asset index are economic proxies and not the direct measure of economic status of the households. The distribution of households on ownership of consumer durables in urban India showed that it was maximum for watch (91%) followed by cot (86%), fan (85%) and chair (76%) and minimum for agricultural accessories, probably because large proportion of households in urban areas worked in non-agricultural activities. The standard deviation varies from .5 for bicycle and color television to a minimum for thresher (.065) and tractor (.068). Similarly in rural India about 81% of households own a cot followed by own a watch (71%), own a bicycle (51.5%) and own mattress (48.6%). The standard deviation of variables is maximum in mattress and bicycle (.5) followed by marginal land, no land holdings and chair (.49). The factor scores of the variables are positive except no land and marginal land. These groups are poorest as compared to medium and large land holdings. The distribution of asset index for urban and rural India is given in Figures 3 and 4 respectively. It is negatively skewed in rural areas and normal in urban areas. The alpha value of asset index is .85 in urban and .82 in rural India. Table 3 provides the cross classification of households in asset index and household environmental deprivation index by place of residence in India. Our interest is to examine the extent of association of household environmental deprivation index and asset index. We have hypothesized that people possessing asset measured by economic proxies not necessarily reside in good household environmental condition. Moreover, studies indicate that the agreement of consumption expenditure and economic proxies in India are not strong in Indian context (Srivastava & Mohanty, 2010) . Because many of the variables used in asset index are necessity of life and often inherited. The results indicate that in India about 79.2% households who are asset poor, resides in poor household environmental condition but 27.7% of non-poor also resides in poor household environmental conditions. This is higher in rural areas than urban areas. The correlation coefficient of asset index and household environmental deprivation index is .51; .61 for urban and .48 for rural India indicating weak association of asset index and household environmental deprivation index. Table 4 provides the correlation coefficient of household deprivation index and asset index by place of residence in the states of India. The correlation coefficient of asset index and household environmental deprivation index varies from .60 in the state of Odisha to .33 in the state of Jammu & Kashmiri. In urban India the correlation coefficient varies from .71 in Chhattisgarh to .34 in Sikkim. Likewise, in rural India the maximum correlation is found in Odisha (.57) and minimum in Delhi (.22). It shows that the association of two indices is generally low and lower in the rural areas than the urban areas, in most of the states. of the variables which are used in construction of household environmental deprivation index and the asset index. The estimates of child survival by source of drinking water showed that the estimated IMR among households access to pipe water is 40 compared to 64 for tube well and 55 for dug well. Similar differences are observed for U5MR and by place of residence. The IMR and U5MR are estimated higher among those households does not have electricity in the household and it is true in rural and urban areas. The mortality rates are much lower among those households access to flush toilet followed by pit toilet households and higher among those households does not have toilet facility or use open field for defecation. In case of cook- ing fuel, the estimated IMR among households using biomass and kerosene/charcoal is almost double of those households using biogas. This becomes three times higher in rural areas and in urban areas it is little less than two times. Similar differentials are observed for U5MR. In case of cooking arrangement, the estimated IMR among households cooking food within the household is 49 compared to 53 among those households cook food in separate house and 64 among those households cook food outside house. Having window in the households also show significant differential in IMR and U5MR estimates with higher among those households do not have window in house. After examining the individual component, we attempted to understand the differentials in the estimates of IMR and U5MR rate separately for urban and rural India by household environmental deprivation index and asset index. From the graphs (Figures 5 and 6 ) it is clearly seen that there are no significant differences in the proportion of child surviving under age five for both household environmental deprivation index and asset index. But there are significant differences in child survival between poor and non-poor households either by household environmental poor or asset poor (z test). The proportion of child survival has decreased rapidly from the birth to age five in case of either in poor household environmental condition or asset poor than the non-poor households. Table 6 describes the differentials in estimated IMR and U5MR among households reside in poor household environmental condition and asset poor by place of residence. For example, the estimated IMR among asset poor and households residing in poor household environmental condition is 62 per 1000 live birth each. Similarly, the U5MR among asset poor is 87 compared to 89 among those residing in poor household environmental condition. The pattern is similar for rural and urban areas. However, the poor and non-poor differentials are large by both household environmental deprivation index and asset index. For example, the estimated IMR among households difference in proportion dead among households with poor household environmental condition and asset poor households but significant and large differences in child survival among poor and non-poor households. Table 7 provides the differential in estimated IMR and U5MR by asset index and household environmental deprivation index for states of India. In most of the states, the general pattern holds true, that is, the estimated IMR and U5MR among the poor are substantially higher than the non-poor, both by household environmental deprivation index and asset index. Among the states, the estimated IMR among those living in poor household environmental condition is maximum in the state of Uttar Pradesh (82) followed by Chhattisgarh, Rajasthan, Madhya Pradesh, Arunachal Pradesh and Jharkhand where IMR is more than 70 per thousand live birth. On the other hand, the IMR among poor household environmental condition households is minimum in the state of Goa (8) followed by Kerala and Tamil Nadu with IMR of 34 each, 37 in Manipur and 38 in Andhra Pradesh. On the other hand, among asset poor households the IMR is higher in the state of Punjab where the IMR is 87 per thousand live birth and minimum in the state of Goa with IMR of 22 per thousand live birth. On comparing the estimated IMR among asset poor and poor household environmental condition we found that the states such as Andhra Pradesh, Haryana, Jammu and Kashmiri, Kerala, Mizoram, Odisha, Rajasthan, Sikkim, Uttar Pradesh and Chhattisgarh have higher IMR among those reside in poor household environmental condition than that of asset poor. Among these states Jammu and Kashmiri has the maximum difference with 21 points difference of IMR between poor household environmental households and asset poor households. Similarly the states like Bihar, Jharkhand and Tamil Nadu have no difference in IMR between asset poor households and poor household environmental condition households. From the table it is also found that most of the states have higher U5MR rates among the households living in poor household environmental condition compared to those are asset poor. There are two states found; Madhya Pradesh and Uttar Pradesh where there is no difference in U5MR between those households living in poor household environmental condition compared to asset poor households. Table 8 presents the results of Cox Proportional Hazard model to understand the significant predictor of child survival separately for rural and urban India. Time is the dependent variable and death is the failure variable (0 for surviving and 1 for dead). The independent variables are a set of demographic and social variables, namely, age at birth, education of the mother, preceding birth interval, place of delivery, type of birth (single or multiple), duration of breastfeeding, working status of mother, body mass index of mother, sex of the child, caste of mother and place of residence. Additionally, the household environmental deprivation index and the asset index are included in the hazard model. Results indicate that mother's education, sex of the child, preceding birth interval, place of delivery, type of birth, duration of breastfeeding are significant predictors of child survival in India. Along with these confounders household environmental deprivation is also found a strong predictor of child survival in India and also in both rural and urban India. The relative hazard ratio is .687 [.566 -.835] for the non-poor households compared to those who are poor in household environmental condition. The hazard ratio is higher in rural areas compared to the urban areas. On the other hand, the relative hazard ratio among the asset non-poor is .854 [.717-1.017] compared to those who are asset poor households. The relative hazard ratio is not significant in both rural and urban areas. In the level of education of mothers it is found that the relative hazard ratio is less for the educated mothers than the uneducated mothers. The relative risk is .46 for mothers with secondary and higher education compared to mothers with no education. The hazard ratio is significantly higher for female child compared to male child. The preceding birth interval also has greater influence on child survival. The relative risk of hazard decreases with increase in the preceding birth interval. The relative risk is significantly higher (3.1 times) for multiple birth compared to the single birth. The duration of breastfeeding is also a significant predictor of child survival. In urban India, mother's education for secondary and higher, preceding birth interval, type of birth, duration of breastfeeding, working status of mother and household environmental condition are significant predictors of child survival. In rural India, age at birth, education of mother, sex of child, preceding birth interval, place of delivery, type of birth, duration of breastfeeding and household environmental conditions are the significant predictors of child survival.
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Discussion and Conclusion
The study attempts to understand the association of household environmental conditions and asset index. Furthermore, it attempts to understand the state of child survival by household environmental conditions and asset index in India. Result shows that the association of household environmental deprivation index and asset index is weaker and lower in rural areas than in urban areas. The association also varies among the states. In most of the states the association between household environmental deprivation index and asset index is low. Theoretically it is true that the asset households tend to reside in good household environmental condition. However, the association between these two indices in this study does not support the theoretical argument. We further found that there is no significant difference in the risk of infant and child mortality among the asset poor and those poor in household environmental deprivation index. In most of the states, households living in poor household environmental condition experienced higher mortality than the households with poor asset status. The rural areas have relatively higher risk of infant and under-five mortality than the urban areas. By analyzing the chance of child survival by individual variables of household environmental condition, it is found that the risk of infant and under-five mortality is lower among the households having access to improved sources of drinking water, flush toilet, and household using biogases as cooking fuel and electrification. Hence these are found critical determinants of child survival. The multivariate results show that along with the socio-economic and demographic covariates, the household environmental deprivation is found a stronger predictor of child survival. However, interestingly the relative hazard ratio is higher in asset index compared to household environmental deprivation index. It is also found that the hazard ratio is not a significant predictor of child survival in rural and urban India. It calls for improving the household environmental conditions of the households in promoting child survival in India.
